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Na t iona l  Research Programmes and Po l i cy  on A c i d i f i c a t i o n  
by D r .  Gerhard Feldhaus 

Fede ra l  Min i s t ry  of t h e  I n t e r i o r  

ABSTRACT 

Research i n t o  a c i d i f i c a t i o n  focusses  on c a u s e / e f f e c t s  of  f o r e s t  damages. 
Fu r the r  s u b j e c t s  are damages t o  waters, materials, h i s t o r i c  monuments. 
Long-range d i s p e r s i o n  and chemical t ransformation of  a i r  p o l l u t a n t s  w i l l  be 
s tud ied  by t h e  EUROTRAC programme within t h e  EUREKA re sea rch  a c t i v i t i e s .  
S t u d i e s  of transboundary f l u x e s  are being commissioned as w e l l .  

Measures aiming a t  a reduct ion o f  SO2, NOx and hydrocarbon emissions a r e  put  
i n t o  effect. Due t o  t h e s e  measures a decrease of  n a t i o n a l  SO emissions from 
t h e  p re sen t  approximately 3 m i l l i o n  t/a t o  1.6 m i l l i o n  t?a i n  1988, and 
f i n a l l y  t o  less than  1.2 m i l l i o n  t/a i n  1993 i s  expected. I n  t h e  case of NOx 
emissions a dec rease  from approximately 3.1 mi l l i on  t / a  i n  1982 t o  l e s s  than 
2.5 m i l l i o n  t / a  by 1988, and even tua l ly  t o  less than 1.6 m i l l i o n  t / a  by 1993 
is est imated.  Organic compounds emissions a r e  being est imated t o  decrease 
from approximately 1.8 m i l l i o n  t / a  i n  1978 t o  approximately 0.9 m i l l i o n  t / a  
by t h e  middle of  t h e  1990ies.  The government of t h e  Fede ra l  Republic of 
Germany, t o g e t h e r  w i th  t e n  more c o u n t r i e s ,  sugges t s  t h a t  negoa t i a t ions  
start wi th in  t h e  UN ECE a s  e a r l y  as this year on a P ro toco l  concerning t h e  
r educ t ion  of NOx and hydrocarbon emissions.  It-is furthermore requested t o  
make binding p rov i s ions  under i n t e r n a t i o n a l  law a t  an e a r l y  d a t e  for t h e  
d r a s t i c  r educ t ion  of t h e s e  emissions wi th in  a c e r t a i n  per iod of  time, where- 
by bes t  a v a i l a b l e  reduct ion technologies  should se rve  as a guiding pr in-  
c i p l e .  
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This conference is a follow-up t o  a decis ion of t h e  M u l t i l a t e r a l  Conference 
on t h e  Environment held i n  Munich i n  1984. P a r t i c i p a t i n g  count r ies  
committed themselves t o  regular ly  convening i n t e r n a t i o n a l  symposia f o r  the  
exchange of t h e  l a t e s t  s c i e n t i f i c  f ind ings  on a c i d i f i c a t i o n  and long-range 
transboundary a i r  po l lu t ion  as w e l l  as t o  discuss  t h e i r  implicat ions f o r  
p o l i t i c a l  measures. 

The government of t h e  Netherlands i n  cooperation with t h e  UN ECE has now put 
t h i s  decis ion i n t o  e f f e c t .  On behalf of my government I should l i k e  t o  
express my warmest thanks t o  Minis ter  Winsemius f o r  having taken t h i s  i n i -  
t i a t i v e ,  t o  convene t h i s  very importent conference i n  cooperation with t h e  
Em. I should l i k e  t o  congra tu la te  t h e  organizers  of t h e  conference f o r  
t h e i r  exce l len t  preparatory work as w e l l  as f o r  ensuring the  very smooth 
progress of t h e  meetings. Furthermore I should l i k e  t o  mention our appre- 
c i a t i o n  f o r  t h e  outs tanding h o s p i t a l i t y  extended t o  us. 

I n  t h e  course of t h i s  week w e  have acquired f u r t h e r  de ta i led  knowledge of 
recent  r e s u l t s  of e f f e c t s  research. Uncertainces concerning the  e f f e c t s  and 
t h e  ex ten t  of damages by a c i d  deposi t ion and photo-oxidants have sub- 

sequently been f u r t h e r  minimized. 

Likewise, uncer ta in ty  about t h e  urgency of  taking measures t o  considerably 
reduce acid-forming sulphurdioxide and nitrogenoxides emissions as w e l l  as 
photo-oxidants-forming nitrogenoxides and hydrocarbons , has a l s o  been re- 
moved. This  is being confirmed by f ind ings  of our extensive na t iona l  re- 
search programme, i n  p a r t i c u l a r  f o r  t h e  f o r e s t  damages. 

Since t h e  most severe damages are t o  be observed i n  our f o r e s t s ,  research 
i n t o  t h e  causes of these  types of damages was i n t e n s i f i e d  s ince  t h e  be- 
ginning of 1983. 
October 1983 saw t h e  launching of t h e  ac t ion  programme Y3ave our Forests11, 
which combines research and p r a c t i c a l  measures f o r  emission reductions. 

The main f i e l d s  of research are: 

o assessment of f o r e s t  damages 

o mechanisms of damages 
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o a i r  q u a l i t y  and depos i t i on  i n  f o r e s t  areas 
o d i s p e r s i o n ,  t ransformation and depos i t i on  of  a i r  p o l l u t a n t s  
o development and improvement of  m i s s i o n  c o n t r o l  techniques.  

S ince  then r e sea rch  p r o j e c t s  a r e  being f inanced by funds amounting t o  
Deutschmark 90 m i l l i o n .  These p r o j e c t s  i n v e s t i g a t e  mainly t h e  a rea  of 
cause / e f f ec t  by a i r  p o l l u t a n t s .  Furthermore,  f o r e s t r y  measures which could 
c o n t r i b u t e  t o  a s t a b i l i z a t i o n  of  endangered f o r e s t s ,  are b e i w  considered. 

Research i n t o  effects of a i r  p o l l u t a n t s  on m a t e r i a l s  and h i s t o r i c  monuments 
i s  focussed upon t h e  assessment and eva lua t ion  of  damages t o  p a r t i c u l a r l y  
s e n s i t i v e  m a t e r i a l s .  I n  t h e  case  of  s p e c i a l  materials, such a s  polymeres, 
and o b j e c t s ,  such as medieval s t a i n e d  g l a s  windows and museum e x h i b i t s  
passive p r o t e c t i v e  measures have been inves t iga t ed .  The la t ter  a r e  a l ready 
e f f e c t i v e  i n  t h e  p re se rva t ion  of monuments. 

Emphasis is l a i d  on the i n v e s t i g a t i o n  of  a c i d i f i c a t i o n  of su r face  waters  and 
on t h e  ascer ta inment  of r e l a t e d  damages. For t h i s  reason,  t h e  Federal  M i -  

n i s t e r  of t h e  I n t e r i o r  has  made funds a v a i l a b l e  amounting t o  a t o t a l  of 

Deutschmark 5.1 m i l l i o n  f o r  t h e  funding of research p r o j e c t s  s i n c e  1983. 

Here, t h e  i n v e s t i g a t i o n  of impacts of a c i d i f y i n g  substances on t h e  q u a l i t y  
of  ground and su r face  waters i s  of major importance. The eva lua t ion  of t h e  
r e s u l t s  by using uniform methods as w e l l  as monitoring i n  s p e c i a l  a r e a s  are 
of  primary importance.  S t a r t i n g  i n  1986 €Re Federal  Republic of Germany w i l l  
t ake  p a r t  i n  t h e  ECE monitoring programme of a c i d i f i e d  waters  due t o  a i r  
p o l l u t a n t s .  

I n  t h e  Fede ra l  Republic of Germany forest damages are est imated t o  a t  l e a s t  
1 B i l l i o n  Deutsch-Mark per year ;  damages t o  bu i ld ings  and o t h e r  ma te r i a l s ,  
h i s t o r i c a l  monuments a s  w e l l  as on s t a i n e d  - g l a s s  windows may come up t o  

n e a r l y  3 B i l l i o n  Deutsch-Mark per year .  

I n  a r ecen t  s tudy  a p r e d i c t i o n  was made t o  c a l c u l a t e  f u t u r e  c o s t s .  The 
f o r e c a s t  assumes i n  Europe a reduct ion of sulphur  dioxide depos i t i on  by 40 $ 

and a n i t rogen  d iox ide  depos i t i on  by 30 % before 1996. Even under t h i s  
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improved cond i t ions  t h e  f o r e c a s t  estimates yea r ly  c o s t s  by damages t o  fo- 

rests t o  around 2 B i l l i o n  Deutsch-Mark pe r  year ,  caused by st i l l  inc reas ing  
f o r e s t  damages. 

F o r e s t  damages are an i n d i c a t o r  i n  our  t i m e  f o r  t h e  neg lec t  i n  t h e  pas t .  A l l  

i n d u s t r i a l i z e d  n a t i o n s  have experienced a comparable development throughout 
t h e  cen tu ry  i n  terms o f  an almost s t eady  growth i n  a i r  p o l l u t i o n ,  It is  on ly  
now, t h a t  t h i s  development is i n d i c a t i n g  a r eve r se  t r end .  And w e  ca l l  on a l l  
c o u n t r i e s ,  i n  t h e i r  common i n t e r e s t ,  t o  t a k e  f u r t h e r  cooperat ive and effec- 
t i v e  measures t o  reduce emissions and considerably lower t h e  export  and 
import of a i r  p o l l u t a n t s .  

Alongside t h e  a i r  q u a l i t y  p r o t e c t i o n  p o l i c y  wi th in  t h e  European Commu- 

nities, t h e r e f o r e ,  t h e  government of t h e  Fede ra l  Republic of Germany con- 
s i d e r s  t h e  implementation of  t h e  Convention of 1979 on t h e  Long-Range Trans- 
boundary a i r  p o l l u t i o n  t o  be of  utmost importance. 

I n  r ecen t  yea r s ,  my government has introduced a number of p r a c t i c a l  measures 
on a n a t i o n a l  l e v e l  aimed a t  t h e  improvement of our own environment and 
d i s p l a y i n g  a concern for t h e  environment of our European neighbours.  

The key element of our measures is t h e  mandatory r e t r o f i t t i n g  of e x i s t i n g  
l a rge - sca l e  fu rnaces  with f l u e  gas  t reatment  equipment wi th in  s t i p u l a t e d  
s h o r t  per iods of t ime. 

y .  

I n d u s t r y  has a l r e a d y  s t a r t e d  r e t r o f i t t i n g  and modernization; i n  p a r t i c u l a r  

t h e  e l e c t r i c i t y  gene ra t ing  indus t ry  has  a l r eady  s t a r t e d  t o  equip e x i s t i n g  
power p l a n t s  with new f l u e  gas  c l ean ing  f a c i l i t i e s .  The Associat ion of 
German E l e c t r i c i t y  Supp l i e r s  informed us t h a t  a l r eady  a t  t h e  end of 1985 one 
t h i r d  of t hose  power p l a n t s  t h a t  are s u b j e c t  t o  r e t r o f i t t i n g  was equipped 
with f l u e  gas  desu lphur i za t ion .  

According t o  la tes t  p l ans ,  80 $ of  e x i s t i n g  c o a l  and o i l  f i r e d  power p l a n t s  
of t h e  pub l i c  e l e c t r i c i t y  supply w i l l  be f i t t e d  wi th  f l u e  gas desulphuri-  
z a t i o n  p l a n t s  over  t h e  nex t  years .  The remaining 20 $ w i l l  be c losed down by 
1993 a t  t h e  la tes t .  Extensive r e t r o f i t t i n g  of a l l  o l d  i n d u s t r i a l  p l a n t s  is 

a l s o  being c a r r i e d  ou t .  



451 

A t  t h e  same time f o r  a l l  i n d u s t r i a l  p l a n t s  emission s t anda rds  - a l s o  those  
f o r  sulphurdioxide an ni t rogenoxides  - have been t ightened up i n  accordance 
with t h e  la tes t  s ta te  of  technology. These emission reduct ion measures a r e  
supplemented by t h e  Intended reduct ion of  sulphur  i n  l i g h t  f u e l  o i l  as w e l l  
as by t h e  s u c c e s s f u l  i n t roduc t ion  of t h e  low-pollution c a r s ,  esp.  by t ax  
r educ t ion  measures. 

I n  consequence t o  t h e s e  and o t h e r  r egu la to ry  measures a decrease of na t iona l  
sulphurdioxide-emissions from t h e  present  approximately 3 m i l l i o n  tons  per 
yea r  t o  1.6 m i l l i o n  t o n s  i n  1988 and f i n a l l y  t o  l e s s  than 1.2 m i l l i o n  tons  
per year  i n  1993 is expected. We t h u s  will be more than f u l f i l l i n g  our  
commitment t o  t h e  He l s ink i  P ro toco l  on t h e  reduct ion of  sulphur  emission i n  
terms of  both t i m e  and reduct ion rate. 

Nat ional  nitrogenoxides-emissions are expected t o  have decreased by 1993 as 
follows: from approximately 3.1 m i l l i o n  tons  i n  1982 t o  less than 2.5 
m i l l i o n  tons  by 1988, and even tua l ly  t o  less than 1.6 mi l l i on  tons  by 1993. 

The first l a r g e - s c a l e  f a c i l i t y  f o r  a c a t a l y t i c  NOx reduct ion s t a r t e d  ope- 
ration a t  a power p l a n t  a t  t h e  end of 1985. 

Nat ional  organic-compounds emissions are est imated t o  have decreased by t h e  
middle of t h e  n i n e t i e s  a s  follows: from a maximum of 1.8 m i l l i o n  tons  per  
year  i n  1978 t o  1.6 m i l l i o n  tons  a t  t h e  present  time, t o  approximately 0.9 
m i l l i o n  tons  pe r  year  i n  t h e  n i n e t i e s .  

A c a l c u l a t i o n  of t h e  decrease of ac id  depos i t i on  as a r e s u l t  of emission 
r educ t ion  measures i s  p o s s i b l e ,  i f  t r a n s p o r t a t i o n  and t ransformation pro- 
ces ses  are modelled. It is  estimated t h a t  a 50 percent reduct ion of sulphur- 
d iox ide  emission i n  t h e  Federal  Republic of Germany w i l l  l e ad  t o  t h e  
fol lowing dec rease  of su lphur  deposi t ion:  a reduct ion from t h e  present  

35 mg per  square meter per  day t o  25 mg i n  heav i ly  po l lu t ed  areas, and from 
p resen t  12 mg t o  9.5 mg of  sulphur  per square meter per day i n  less po l lu t ed  
r u r a l  areas. 

I n  l a r g e  areas of Cen t ra l  Europe sulphur  depos i t i on  still  amounts t o  12 mg 
per square meter per  day o r  even more. This  is d e f i n i t i v e l y  too  high. A t  a 
rate o f  less than 4 mg pe r  square meter per  day only,one can assume t h a t  no 
long-term effects on, f o r  example, l a k e s  will occur.  This  depos i t i on  r a t e  

can only be achieved by i n t e r n a t i o n a l  measures. 
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It is t h e r e f o r e  important  t h a t  

o t h e  su lphur  p ro toco l  r a p i d l y  becomes e f f e c t i v e  and is implemented 
accordingly 

o more states s i g n  t h e  p ro toco l  and 

o t h a t ,  as a f u r t h e r  development of t h e  p ro toco l ,  f u r t h e r  reduct ions of 
sulphur  emissions are made wi th in  a s h o r t  t i m e .  

A t  t h i s  s t a g e  of  my remarks I should l i k e  t o  reiterate t h e  appeal  which we 
made a t  He l s ink i  last Ju ly .  We requested t h a t  r educ t ion  measures on t h e  
second p r i o r i t y  p o l l u t a n t ,  t h e  ni t rogenoxides ,  be t r e a t e d  with t h e  same 
r e s o l u t i o n  as i n  t h e  case of sulphur.  

I am convinced t h a t  we cannot a f f o r d  t o  postpone t h i s  urgent  problem much 
longe r  without running t h e  r i s k  of having t o  cme t o  terms with i r r emed ia l  
longer-term damages through a c i d i f i c t i o n  and photo-oxidants. 

As a first s t e p ,  a Working Group on NOx was e s t a b l i s h e d  i n  J u l y  1985 i n  
He l s ink i .  Th i s  panel  has themandate  t o  work o u t  a b a s i s  f o r  appropr i a t e  
measures and make proposals  f o r  t h e  reduct ion of nitrogenoxides-emissions. 
This  r e p o r t i n g  pe r iod  i s  t o  be contained w i t h i n  as s h o r t  a per iod as 
poss ib l e  t o  f a c i l i t a t e  a r ap id  agreement on a NOx P ro toco l .  

The government of t h e  Fede ra l  Republic of Germany l ends  i ts  f u l l  support  t o  
any a c t i v i t y  designed t o  speed up t h i s  process .  A t  t h e  first meeting of t h e  
NO Working Group las t  yea r  t h e  de l ega t ion  from my country a l r eady  proposed 
poss ib l e  c o n s t i t u e n t  elements f o r  such a Protocol .  

X 

We are fur thermore of  t h e  opinion t h a t  i n  view of  dangers and damages caused 
by photo-oxidants a reduct ion of hydrocarbon emissions should be agreed 
upon a l s  soon as poss ib l e .  

I n  t h i s  connection l e t  me refer t o  t h e  d e c l a r a t i o n  pronounced l a s t  February 
a t  Saas  Fee.  The environment m i n i s t e r s  of  eleven states made t h e  p a r t i c u l a r ,  
urgent  r eques t  t h a t  t h e  c o n t r a c t i n g  p a r t i e s  s t a r t  n e g o t i a t i o n s  as e a r l y  a s  
t h i s  year on a P ro toco l  concerning t h e  r educ t ion  of ni t rogenoxides  and 
hydrocarbons-emissions. It  is  furthermore requested t o  make binding pro- 
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v i s i o n s  under i n t e r n a t i o n a l  law a t  an e a r l y  d a t e  f o r  t h e  d ras t ic  r educ t ion  
of t h e s e  emissions w i t h i n  a c e r t a i n  per iod of time; b e s t  a v a i l a b l e  r educ t ion  
t echno log ie s  should s e r v e  as a gu id ing  p r i n c i p l e .  

I t r u s t  t h a t  on t h e  b a s i s  of bo th  t h e  outcome of t h i s  conference he re  i n  
Amsterdam and t h e  work of t h e  NOx Working Group t h e  Execut ive Body of  t h e  
ECE-Convention w i l l  t a k e  t h e  necessa ry  s t e p s .  


